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▼One of themost essential tools inmolecular biology is the
surveillance of PCR products and/or restriction fragments
after gel electrophoresis. Identification of DNA bands of in-
terest for further treatment (e.g., re-isolation from gels for
subcloning or for processing as probes) often involves blot-
ting of DNA fragments to appropriate membranes and sub-
sequent hybridization with labelled DNA probes. Although
several methods for DNA blotting have been described,
none of them allows for production of high quality autora-
diographic images if polyacrylamide gels are used instead
of agarose gels.
Here I report a straightforward technique for efficient and
quick blotting of small DNA fragments (0.05−1.0 kb) from
polyacrylamide gels. The new method relies on a more ef-
fective DNA denaturation process, which allows an efficient
DNA release out of the tight polyacrylamide network.
Protocol
1. Check gel integrity under UV light after ethidium bro-
mide staining and mark sample loading orientation by
making a cut in one edge of the gel. In addition, mark
the position of the DNA size marker bands in the side
of the gel. This step is very important because the gel
size may alter during the blotting procedure.
2. Cover the polyacrylamide gel with a piece of 3MM pa-
per (Whatman) that is larger than the gel by 3−5 cm
on each side, and leave it until completely soaked.
3. Carefully lift the paper:gel ‘sandwich’ and place it,
gel side up, on two new dry 3MM Whatman papers
(20 cm × 20 cm).
4. Incubate the gel in a microwave oven for 20 s at
600−700 W. This step promotes the ’relaxing’ of the
polyacrylamide network.
5. Immediately transfer the ‘sandwich’ to a UV crosslinker
and adjust exposure parameters to 3 min at 0.2 J per
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cm2 of gel, in order to break down DNA strands into
smaller fragments.
6. Transfer the ‘sandwich’, consisting of the three 3MM
papers and the polyacrylamide gel, into a blotting ap-
paratus for capillary transfer (Ref. 1). The 3MM papers
will work as additional bridges. The appearance of small
air bubbles under the polyacrylamide gel is normal; do
not try to remove them as this may damage the gel.
7. Using a dye (e.g. bromophenol blue) and a 25 gauge
needle,mark the position of the DNA sizemarker bands
on the gel (see step 1). These colour markers will also
transfer to the nylon membrane and guarantee the ac-
curacy of further band size determination.
8. Proceed with the blotting (about 3−5 h) following the
method normally used for agarose gels (Ref. 1).
In the following example, we used ourmethod as part of a
more general strategy to solve some DNA sequencing prob-
lems. Figure 1 represents autoradiographic images of two
nylon filters, one prepared by the technique as described
above (Fig. 1a), and the other by a standard method (Ref.
1; Fig. 1b). Radioactive signals show (CA)n positive frag-
ments of three subclones (lanes 1−3) derived from cosmid
DNA (Ref. 2). The DNA fragments from which these clones
were derived (which had EcoRI−EcoRI, HindIII−HindIII, or
EcoRI−HindIII sites, respectively) were too large (>600 bp;
data not shown) for efficient sequencing, based on poly-
morphic (CA)n repeats, of the expressed sequence tags
(ESTs) they contained (Ref. 3). To overcome this problem,
we decided to study smaller DNA fragments containing
these dinucleotide stretches. Therefore, the recombinant
DNAs of interest were digested in parallel assays with vari-
ous restriction endonucleases cleaving within 4-bp recog-
nition sites. Subsequently, the resulting fragments were
separated on a polyacrylamide gel. After blotting accord-
ing to the method described here (Fig. 1a), a hybridization
reaction using a radiolabelled oligonucleotide probe was
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FIGURE 1. Autoradiographs showing signals obtained by the presence
of several (CA)ndinucleotide stretches within DNA bands of three
pre-screened plasmid subclones. Plasmid vectors harboured inserts of
5.8 kb (lanes 3), 7.9 kb (lanes 2), and 8.1 kb (lanes 1), previously
subcloned into a pUC19 multiple cloning site. Smaller fragments of each
recombinant DNA were generated by restriction endonucleases TaqI
(lanes a), TaqI/Tsp509I (lanes b) and Tsp509I (lanes c), separated on a 6%
polyacrylamide gel and transferred to positively charged nylon
membrane s (Genescreen) using (a) the method as described in the text
or (b) a recipe for conventional blotting of agarose gels (Ref. 1). For
both filters, end-labelling of a (CA)15 oligonucleotide probe by
polynucleotide kinase (USB)/[γ -32P]d ATP (ICN) and hybridizing
conditions were performed according to the manufacturer‘s
instructions. Exposure time of the X-ray films was adjusted to
approximately 3 h. Sizes are given in kilobase pairs, determined by a
DNA standard marker (blank lanes; M). This side-by-side comparison
shows clearly that the background of autoradiograph (b) is extremely
high. Moreover, in the conventionally prepared reference filter, the
quality of hybridizing signals is markedly reduced, along with positive
bands that are obviously not as discrete as those seen in (a).
performed. Positive bands were isolated from gel by the
‘Crush and Soak’ method (Ref. 4) and used for a further
subcloning step which allowed successful sequencing.
Our new technique is applicable to gels of up to 13%
polyacrylamide. The method allows excellent resolution of
discrete hybridization signals and yields very low back-
ground from nonspecific DNA-membrane binding com-
pared with the conventional blotting procedure. Sum-
ming up, this technique greatly enhances the efficiency of
DNA transfer from polyacrylamide gels to appropriate solid
supports.
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Products Used
3MM paper: 3MM paper from Whatman Inc
nylon membrane: nylon membrane from Amer-
sham Pharmacia Biotech
polynucleotide kinase: polynucleotide kinase
from Ambion Inc
polynucleotide kinase: polynucleotide kinase
from Boehringer Mannheim
Polynucleotide Kinase: Polynucleotide Kinase
from New England BioLabs
ATP: ATP from Boehringer Mannheim
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